
 

 

 

 

 

Have you ever had to move something, like a large box?  Imagine for a moment that you 

bought 10 bowling balls to give to your family and friends as presents.  Bowling balls usually 

weigh between 10 and 16 pounds.  One day, all 10 bowling balls arrive in a large box.  

Therefore, this box could weigh as much as 160 pounds.  You want to keep the bowling balls 

in the box and move it into your room.  You decide the best way to move it is to pull it.  As 

you pull, the 160-pound box begins to move because you exert a force on the box.  If you get 

tired, you can always get behind the box and push it.  You are still putting force on the object 

to get it to move.  The amount of force used to move the box depends on the acceleration 

rate and the mass of the box.  Let’s take a closer look at the meaning of force, acceleration, 

and mass. 

Acceleration 
When force is applied to an object (like the box of bowling balls) and it begins to move, we 

say that it is accelerating.  That means its speed has changed at a particular rate.  The object 

was sitting still and the next thing you know, after applying force, it was moving.  Acceleration 

is different from speed.  Acceleration is a measure of how quickly an object changes speed.  If 

you pushed the box harder, it would accelerate faster than if you just gave it a little shove.  

When you go for a ride in a car, the car starts out sitting still.  The first movement of the car is 

actually a change in speed – from not moving to moving.  Just how fast that change takes 

place is the acceleration.  When the engine begins to generate force, the car accelerates until 

it reaches a certain speed – usually the speed limit.  Sometimes, while riding along in the car, 

it is necessary to go faster.  We might be going 35 miles an hour and the speed limit changes 

to 55 miles an hour.  In order to get to that speed, we much increase the amount of force that 

the engine is producing.  As we do, the car accelerates and the car changes speed until it 

reaches the desired speed of 55 miles per hour.  Just how quickly the car achieves the new 

speed is its acceleration rate.   

 

 

 

 



 

Mass 
Along with acceleration, mass is also a factor in determining force.  Mass is the total of an 

object’s matter.  It doesn’t change whether the object is in outer space in a weightless 

condition, or on the earth.  A box of 10 bowling balls has more mass than a box of two 

bowling balls.  That’s because there is more matter.  On earth, where things aren’t weightless, 

we can say that the heavier something is (more weight), the more its mass is as well.  So, 

don’t confuse weight and mass, but you can use an object’s weight on earth as a way to know 

its mass.  

You can figure out that it would take more force to move the box of 10 bowling balls than to 

move a box of two bowling balls.  So, we can say that the mass of an object is a factor in 

determining force.  

Force 
Force is simply a pull or a push applied to some object in order to move it from one place to 

another.  Force can actually be measured.  The amount of force used, called the magnitude, is 

a measure of how much force is being applied to move an object.  To move the bowling balls,  

you can apply a large amount of force or a smaller amount of force, depending on how strong 

you are.  This magnitude can be measured or calculated and is expressed in a unit called 

Newton.  A large amount of force might have 1,000 Newtons of force.  A gentle wind probably 

has fewer than 5 Newtons of force.  This unit of measurement is named after Isaac Newton 

who studied and discovered many things about force and gravity. 

 

 

 

 

You don’t need to do any calculations, but it’s nice to know what the formula means.  

 

HOW TO CALCULATE FORCE MAGNITUDE 
 

Force = Mass x Acceleration 
F = M x A 

** measured in Newtons 

 


